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(54) IMPROVED POLYPROPYLENE MONOFILAMENT AND PRODUCTION THEREOF 

(57)Abstract 

PURPOSE: To obtain the titled monofilament having low shrinkage and high abrasion resistance, by kneading a PP 
resin having specific melt index and isotactic pentad fraction under melting, extruding and slowly cooling the molten 
resin, drawing the spun monofilament and heat-treating the drawn filament at a temperature above the melting 
point. 

CONSTITUTION: A polypropylene resin having a melt flow rate of 1.0W1.5g/10min and containing a boiling n- 
heptane insoluble part having an isotactic pentad fraction of >0.950 is kneaded and extruded under melting and 
cooled slowly in a hot-water bath of 30W80 0 C to obtain a monofilament. The monofilament is drawn and then 
heat-treated in an atmosphere heated at a temperature above the melting point of the polypropylene resin used as 
a raw material to obtain the objective monofilament having a linear strength of >4.5g/d, a shrinkage of <1.5% at 
100° C and improved abrasion resistance. r 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the 
examiner's decision of rejection or application converted 
registration] 

[Date of finai disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision of 
rejection] 

[Date of requesting appeal against examiner s decision of 
rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



©tem&ntem <a> pg62-4i3n 

©Inl.Cl." MSUie-^- JfrtSlif eS*06Z¥(l987)2;!23B 

D 01 F 6/06 6791-4L 

gjEgg ggg £gflg>& 2 (j8l) 

m PS60- 175154 
@m S3 Pg60(1985)8J3 9 B 



©SB 


IB 


m 


5* # 0 » 


es«itffiiSi!tioi3*«i 


@I6 


IS 


* 




ffiiFrfimi£235§l& 9 








mm n m 




©a 


m 


A 




AiSmttE^Hr 3TI6 #32^- 


Oft 


m 


A 


9tekBB 





la » 

1. » W 0 * *fc 

2. 4$ * <Z> 35 2fi 

(1) ^ h 7n-l/ - h# 1 5 

^s»n - -^7'^>'*ig£fJcDT-r y * ^ f y s *< 

>> f V K # & ri* 0 . 9 5 0 Jy. -b © sK "J v x W 

1 0 0lCa»*fc:i*tfAJRI8***i.5 * W T -C i>> 

a« v ^ * ** v x * x 7 

-f 7 > x Y o 

(2) > /u h 7 » — U' — hri* 1.0 — 1 5 f / 1 0 £K 
ifr J» n --v7'^x^i&ftLCDT'f ;/ ? S 7 V S 

~s * y K 2£ tf: 0. 9 5 0 kk ± © # <J 7* ° fcT U- x 
Bt^ffl^ti^fifiTfttt^ftbU/cO-b, 3 0- 8 0 

<i ? / >- v & ® m % © is *4 * y ° ^ iw 



1 0 O-C^D^VCJX^^^^^^ 1-5 * M T T rt* 
^W-fffttt^eSc^^nTt^'J r° x x ■=& y 7 

3. n <d m m it ift w 

,lf ij / a t' i/ y 7 O >^ K MT, P P 
*y7-f7>xh < h^5o) & 1 o* -t © 

x x ft J® * ^ . *q & BS © ilX & & 365 /Jx ^ < & ^ 

ta Ifc ^ © 2 & *ra-ix^K**tf*^^:&*>, # # 

* P P y 7 h**Xc>*-t-©$*i£:5&K: 
68 -J- 2> o 

ft&xijPP-e^^-f^^^HttSaffi* ^ 



KX&ifi»53ifc#fi)J:-r*Rffi* &D 8* © 4* & 

P P y 7 4 7>^fOiRi(ai^^^^^, 
S^PP^y ^y^hfcfllv^-t 8fc It -f * SB 

t> *i * ri> O *: {> * »4toJfflflri*;&ii»*«tt&fc* 

7 / y b O^^, 1 0 0tO»D»TK^Ii4« 
mmk± 1.5 ?6WTt®«)t/]^^^«$0 to 

.7 A y / >- htt*»K:i & &WL&-S*L 

A £> & « 

X J) , 01 til 53t & 4 . 5 $/d&±<omm&&*1% 
59-279877-9 ) 0 £©3l & 

P ? s z? a y > x ho^Sl^^:tf:t?^#*fc%> 

j& & c t ternm-v $> z> * 



»BRI«62- 41311 (2) 

4i^^^tlt*y7^ 7 > ^ h % U < tt 2 fc. 

-<<*Ptfji&fffci5< L i> * *S * 5& & 3 < L' 

<h K x i? . ^^Kfafc^tfJ-t^^^* 5 ^**?* 1 - 
t^U^ofeift, ^ « & > f*3S&©{£T^*S 

n © ^33 *l + » © wt *i ** ® * » * * 
%L/t a -to^f , <ft 5£ © * V 7"o fi/xM 

7 >r ? ^ v h<Difrm&**i\iKi&T-rz>c.t& 

v-> to L * to^lfc <(, if ^-C*^^^7tfi2 L 
7c o 

Jb © i£ & tf> ^ «E t> rf> * j: 5K*^Bj3oifi«) 

(O 1 rP fr± 4$ 55? © V 7" a f i/y^^^ffl\^tJR 

ja & *? x # a* m & & © 5fc a -5 n * ^ m w $m * 

& * o 

(1) ^A'h^B—v—htfS 1.5 — 15 0/10 

46 — 



T T rf> O St J? # t£ 7>: # & £ * - Y ^ ° fux 
(2) / a- \ 7 * — ^ — MM.O- 1 5 * / 1 0 

* y 7 ^ p/^hft&tom&mft* 1 )?***' 

H ti§ffiit4Ii^E<.5 * / d _h *• 

* L * 1 0 0 TCAnttKfrltiiRia** 1 1.5 < fel 

* y 7 <f ^ > y h ^^ii^KifiSc L/t^^t 
•c Id * to o 

£ fr£ > x *f • v -< a- ( A* Zambe I l ) ^ (C I "3 

X ^* 9 d * f * ■=* A'X ( Macromo l ecu l cs ) 6^ , 

9 2 5 ( 1 9 7 3 ) fC^S^it-C^i^^, :f * 
t> ffl^*tiRl|555 n^>^ r J 7* a w 

^ 7 y ft h Irl * fi/x*tt*i5<ia8L 
-C r -f /^^f y^jfeS^U^/n w y * y 
— i£ <ft O ^ ^ -T Z> * Jb Sis <0 N M R O $IJ 5g frt fc* 

/u X ( Macrornoiccules ) 8 , 6 8 7 ( 1 9 7 5)012 

vi k % t -f a. o ft & s & «fc <o ^ i/s w it & vy & 

N M a K X i iJl'J 5E K fi 7 - 'J xgC^NMR© 
2 7 0 MHz OSftSfcffl^. 2 7. 00 0 |uj <D # # W 
5g(^Xi», *s ? + * \k Hi fifc 3* T -i J 9 ? * V 
? ^ *s V K^^-C 0.001 * T fa ±S It X ?f * 



9*I8IU3 62- 41311 (3) 

2m&±<0&&*:S 7 -\ y / >> Y HI ¥ ft VC ffi f1\ 

<z> -r & {) * 1^^*^7 7-4 7 y^)-^^©^ 

M F R £ Ui 7 ) 1.0 — 1 5 £ / 1 0 # . n 
-^/^y^jgS©7^ y ? v ? > * ? 
K^$^ 0.9 5 0 ^1O>K <J 7° fc* w v fit HU 
#J ;L <fc G3 08 58-104907 -^^^SetJiO^/i 

*f*fe-b^«T^? ^ * ^ <b 4fc % L < fr± 3i 

T A* ? ^7 * it & %Btm*&-z<*t 

< 

& ID <* -r *§ fe*v&®i*£j£%j(fl)£3f8tTA- i 

(ID) t ffi ^ -tf* * yfgx^-fA <t 

a ^ gjt 4fp <b) o*^itn/D & 0.2 - i o.o ^ 

* % ^ K m ^ ^> -6 U r d fuyo»t|n 
--vr^^^F^SJ^Jdt, 5 ^ O y 7* a f u V 
% 5 0 Ou^O^^^^v^^lC^^^L^O^, 

'J / o K>/^»JS|n ^ / ^ y T 6 ^ 11 y ^ 

«ds c ( &&&&&&& )o5ij5£-r^$n^ 0 
« b K v Mi ^ ^ b <o & s fit ^ fte ^ ^ 
ft « <d tk y y a t* u x w m x b 2g < . w: # 

<o i\< y r a u > m M W: fl£ 5fe ifc o ia ^ o # y 

p t* vy|{}JHKifceL, 1$ .Fu <k fft ^ i$ < , ?a ao 

fb 2 e ^ 2» & u < a ^ *s , cnb^^^^o^ 
47— 



u ^ffilO > ^ I- 7 o — u — h ( U BL 2 3 Ot, 
ffi l£ 2. 1 6kjKi^i 1 O0>M©J&/»#8&©id: 
Wft-r, J^TMFR£^$ 0 ) tt 1. 0-1 5 9 
/ 1 0#-C£*o M F R aftz 1. 0 * / 1 0 # jfc fll 
rt: £ 1 0 OKM&K&lrfZVLl&m'k 1.5 * J£A T 
^ « ^ t i t i ^^tf tP J>a < . * A: * g**JBff* 
*g ft* L * £ *OB»«»Oiai»tt3^*>& < * 5> 

ii4g#«no^y 9 s y * ** m % © 2s ® 

M JZ ft. *>» 0> £ < 4 j? * jfr^ftfcLfc^^-f* 

> ^ h ri* *§ * K < < 4 * © T * L<4^ 0 

•i^MFR^ii 5 * / 1 0 ^ * *3 £ <t * ft b 

6 4. 5 s/dj^jt-c*^^ t* D * & @ , is 
4i'02iX»flIISt» &L * S 7 4 5 / *s Y 
«»i U^K *««fl3d**ffl**C«n^-r<4 

* <t ^ ^ * ra a * ^^r * P 

W T 2> 2> o 

■o % k * §8 © m & -fi m ft , M F 1.0 - 

1 5 9 / 1 Oft* -^r^ ^^jgSU07 
<f V 9 <f- V s V (P 0 ) ^0.950 
feliO^ 'j / n t'l//Ulit/«^t, @ ffiH t& 1^ 
S IE 2 0 0 - 3 0 0 'C , i Dffl l< 2 3 0 - 

2 8 0 °CT«SJli&i!**ftiiL*:©-b> 3 0-80 

^©iaTk^fciflifc-tsfc^. bn^>^y 7 

# y T'n ^^^^^©f&^&J;©^^^® 

mmx-ft\ 6 5 - 2 0 otofin ti»jiiia4f75 

£ "C 2> * o i&fi$li&i5!H¥aL*:©S,©*-/7-f 

7 > X htt**tf3<&©*£ptt3 0 - 8 0 tOififfi 
-C^^^^C^t55^^T?$>^ 0 ^ $P & ft 3 0 

X.&m 1t h * s 7 4 7 * * * \hyo<Dm&it 



MHIHH62- 41311 (4) 

ttjffiO n - ^ 7f'S^mU<OT't y f 9 T 7 9 
~< y * V V ft & 0. 9 5 0J^±T£>£*L<!:## 
4 7 * 9 <r v 9 * v K # 35 
^ 0.9 5 0 ifc *»©«£- *t tt 49 t>ix^PP^-/7 

0t U < 4 V% o 

^«5§g-Cffl^^^5£<D^U tf ix x 43! flf tt 

(fcSKiDU-t* a&^saK ea^K jljpj, 

(ft 4K #J . 7*r7r****jrm + » £ flK -to 
toO^iD^i^trti^t-Ct^o i A: it #J * 

fa ±-r z z t & & >t> b ti tt o 
»j»^aLuyfco-t>o^y7-f 7 > v k ** m 

te7©**il$£«tt3 0 — 8 0 tO®*^^llf tffi 
52^ H4^o * A: * ft £P & j& 8 0 

4"?y:'httttittte©»®di9L3Sft.«:^u., a 
n * y 74 ? / v h©isjsa$aft^ift#*€ 

4 0-6 OrOEflET^^^SO^J^-i Ll^e 

^ © » jft ^ ft IC J£ W I* &tt , ^7k 

X<, Ife, 4. 5^/dJ^Jb©if[J»5lltfE*i*^ 
t4 A:J6ftSif 6 - 1 0 m * ftVCtt * L 

< tt 6 - 8.5 {&©a&ffl-rjH{$^£©tfiJS£T£> 
^» o 



48 



© fit * ^ ^ o 

fi& CD Bftj& ^ t» © « *C , 

ifcjat±^Xtf§f0&&©##&*^#b^*t'» 

a>* < * * © -C *7 * L < * < > K)fe«iSOia 
Kttl 6 5-2 0 Ot, ffi L<tt 16 5- 
1 9 0 "C -C * „ 1 ^^^SO^&i ttfi5S 

93 © *& & X J>^»£-£&A:#lc*±5fe*£2& 

J8 t $> ^ o 

-* rt: * * s 7 4 7 * x h <d 2£ £ & 01 W: . ii^PP 

it i® 3£ K 4. 5 «/d^JiO^^^^^L.-C^^o 

**«fc**bft P P*> 7 -f ? ^ 
ffl 3/ - h * <i:OM5tK»5a^1Kffi^^t £ "C 

$ * o & k mm 1 00 — 1000^^— wopp 

1) / b 7 a — \s — Y 
JIS K 7210 K m |ft o 

2) ^/70>>fOS«l^IOi« 
JIS L 1070 K * Ife o 



?^Pf.1uaB2- 41311 (5) 
b mfe 5 0-2 0 0 m/^oesrto2>3t 

JB X * » X51 • & ifWk ffi tf* i« < * &&it&m<o& 

» tofto^^it 3 0-8 otttsi^L 

1)* o ft A it & X K: fll 5tt rii ^-ey^-f^^x 
y ? 13 <i Y * Y 7 '< — * U 4 Y * £ <0 * / 7 4 

7 <\ 5 * x h4-^^-caira^t^-^7ta6oi8i?, 

i>. «*&t*©^^:fc*,^#**^©f63=#tt 
W L < * * % © o 
4 ) W Jg « © ffl 5£ 

<tL-C^^. B* ISI* * 3: 1 0 0 ± 1 r K = ^ 

*t l & x $ -r z * 
s - *° 7 x i 0 0 w 



A7ii^)^^77'i M.llf ^ X ^ 

* >J y h— ^--r^^^^C 3 - (3.5 - s> 
- t - y^>^-4 - te Kb**'?^ — *0^° 

;* T w - * 0.11ft^^tfMPR7.0 * / 
1 0 £• . »Al62.2t, 3*fi§n - -vr^v^^ 
BO 7 ^ y^^-^-y^^x^^ K &- V ( Po ) # 

o.96i t^i^iirpei/y^ffi^v/yhto 
-cgffiSim«iaflt2 2 ot-cfSfiaiaanftbL*© 
(f o * / 7 ? > ^ h^lStfsfe^r^Jto 

^is-^^^K^jgf^o*^^^ 7 > ^ h # m 
m ® ft 9 8 < co?fe7k^(f«K:^^-cja£^^^ 

6. 5 ffr , B£ 3& ft 1 0 0 ra/^tjilf L^©4» 

5i $r&ft 9 3 ™ / & ) TM^at^^^^it 

4 o 37 s — — co y 7 4 ?>>V hfcWfco 

i^4H^jaiataffil 8 w 4> 

6 * ( & §1 & ft 9 4 ) X & t& M ff 

* l~ * & ft 4 0 5f = -A(D«y 3 * S Y 
<D * tt* n Z & ft o 

* rt: , Hi « fll 2 — 3 tUt, Jfc«0ai*±SSJ6ffl 

i rffl^^ii^i$o^ y e \s m m & tern 

iCO^iliTk^Kifi L-C^^l L, * 51 O * / 7 
<f y / ^ h KM IHWj Z W . tP^-CESr^JfififJO* 

H£ W L rt: © • ffi ft 1 6 5 m C <D & K X 

56 ( Jfc&ft 9 4 m / # ) T » ft 

SE *T ^ Ift ft 4 0 5 7 7 -f 7 > 

^ h * « it o iii«^J2H^JS^Jl-C/n^^tra 

«o«k ii ^ o ^f-smmtfimw i & l -t 

K iifi L "t # L * *»tto*y 7 7 > ^ hft 

as m ± # . outK^ jew <d*s74?/'s 

& ft 1 5 0 lCO/ajai^C^^t?{iiJS$ 5 * ( & 

—50 



»nanaB2- 41311(6) 

- c> - t -y^-juyx.^/u } it * 7 7 A HO. 1 
Ifi ft * » y ^ x ij ^ ij h — A*--rh7*-*(3 

- ( 3, 5 - t -7-^^-4 - t K o + '7 7 1 

6. 8 * / 1 0^, ffll/Sl 6 It, Po^ 0.935 

& Lxm&m>t*w & * » » * » & s 

fit ft 4 0 3 f--^0*>7>( ^^i'hSr^Tfco 
^ h*/3^-tig*&3§rft, ifclfeB:i> I t>* 
05 2 4 * Jt « #1 2 - 3 

^M^2-4i:U"c> m& m \ x it t 
m<o * y 7'd tr^^tfijjssr/av^-ci&i&fifRj i k 

^U-C^7t^5S^O*y7>f 7 ^ ^ h 4* til %7 

S^J3S.«^i»^-t:^^^|2«l^i^fl!iaftl 6 5 
tT, ^HS^H 3 U^EiigE 1 7 5°Ct» 2fc 

*5 31 # & ft 9 5 m / # ) -C&#l5B*fT*^faft 
4 0 5^=— ^<0^ey^4 7 > x h 3: 4# Tfc „ 

# *S & * BO 5£ L * p -tO^^ii 2SJCg Lto 
^ Jfi 5 - 7 , ttVtW 4 - 6 

^u^mm^m^x^mm i 
o^^7-f h^«jyi < to^:taft9 8°coi& 

6ht^Rffl!©ftl 7 5 ttv 9JJfi^7H^RIS 

mfti 8 5 e c-c, v^-m45ib«^8. 0^ (ia^ 

5l^^ft9 2 m/^ ) T^^at^i^, (ft ft 
4 0 5x^ — ^CD^&y^-f 7/^ Y <D ^ tl ^ fl 

•47t> ifc#?(]4-~ 6^L-C, it^^J4f±^l«^J 



SJL-t^c^i*^'*^ 7 'f 7 > x h $5 tfi & # „ 
& * i£ © ^ ^ ^ 1 ? * * * ft & & * W 

&«rc*Jp^-c?&&f9iE&:i 5 o-cr. $ft t£ ^ 5 

* ( & J* SI 5* & flt 9 5 m / # ) ~C &> t& & 1c ?1 * 
^ . « £ 4 0 5 x ~ — a, <D / 7 <i 7 > / K 

jfc^WtiJKI^^-tJifff&^S. 0 ft* i$ ffi 

«ik:4^ jfc**wi5tt*fcJR*3i&/£i 3 o *c -c , 
it « e wt.afc a ts a k i 5 o fl c -r , itii 
a * ( * ** 3i & & 9 7 ™ / ft )-r^rn-f 



ttmma62- 4i3ii (7) 





ste m m i 


Jfc tt 01 l 


© M F 


o tr u w fit 
R ( */l o#) 


7.0 


6.8 






a9 6 i 


0.9 3 5 


7 




Ifi IS 


403 


4 0 1 


-f 
> 




( ) 


5.2 2 


5.1 5 


© 




w m & 

C* ) 


1. 0 


3.5 






»* ft ta- 


O 


o 



n 



r% i$ & 8t 
CC) 

»£ W i& & 

CfSf ) 

CO 

flfe t£ 31 
( 96 ) 

ft SI 3fc iff 

^ fa % 
( * ) 

fit & ft 



45 



6.5 



165 



45 



6.5 



45 



te.5 



45 



8.0 



175 185 



5.25 



1.03 



5.02 4.76 



165 



5.88 



45 



8.0 



175 



45 



8.0 



185 



5.55 5.22 5.27 



0.98 X95 



O 



O 



1.37 



O 



1.29 



18 



6.5 



165 



45 



6.5 



150 



1.11 



o 



1.85 



5.33 



254 



45 



8.0 



150 



45 



5.0 



130 



5sr 



3.10 



45 



5.0 



150 



3.71 



2.40 



O 



4.12 



2.321 



*=S747/^YVt % 0£ i& 3$ & 4. 5*/d^Ji 

* it * ft tt re- « n » 4» 9 J& Jft 3* 41 1. 0 * 

3?2&©Sfcffi^2~-7;{>»b^kri**Jt 9fc > 

^^^©^ftife^s^^^J&t&sfc^tti L -t # 
t IK M lie ij fu-^^ggo^^J^Jioiaffi-c 

& 3& £ 4. 5 */dJ^JL:^*jfcEt#f€g:K:4>«n. 
^ -z> JR ^ ^ 1.5 96 T «fc * 3 < tt JR & * 4! » 



—51- 



^S^TM B& IS B « tt « * -t 

ifcJB & % I. 5 * zf&C^ 5 , it J* IS & 

ft* j£ J&A T O 1 5 0 1CT»1 U/t)fc«W 3 - 4 r 

35 * <£ < U> o j@c * u ^» 

b^?tP P * / 7 5? > x h S* f* f£ t£ 

ft & K * * ^=> * # ^ I- 5 * T -C ^> !? , 



?*B8BB62- 41311 (8) 

^ ff)f tti fi A ^ * y # * *fc 

^fli * # H * « 

ft ± m * £ * 



-52- 



